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> t '^aik LTti. f^ffl r- h < ^hi-t . i m y- v m 1 2 m r- 
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SCJB*^*Sft«J8Pr- h 1 0 9 ^r^^tiTv^, 103M05 ttWPB*^ 

iTKtf&Zii. NMKH 1 0 5 t 1 0 7 li n PI* t o X M $ tiT . 
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n iiti i o 5 t i o 7 <^ra^ia^^#t? p mm 1 o 1 i^viffly- h 1 o 9 _Ltc 
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i isr- h M^^F^^'tt > t <t>«}a^. v^air- h 1 1 3 ^^tf^a 
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ickoTff&fctl*. d tile J: 9 . Nllii 1 0 3, 1 0 5 ^^MtKT- h 1 1 1 \z «fc 
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4LT)$iy- h 1 1 3 lc >± A 2 *i £ o 
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*ff*7*^-x iOPr- h 1 0 9 4 0 V. NMKJg 1 0 7 4*--7">icl£^L. NM 
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3SiR n ^ > ^ * 9 7kumm\Ei'& h ^ > y a ? tc fcv^T . r- h wtitrnm^m c iz l 
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s JgJ¥fc* 7.5nrat »v^mi2[[HlS& h ^ > * 57 ^ r- b SHfcfli (WT> ffl 21 HI BS ^ — h 
l^ftdi:^ 7 . ) \z 1 0 MV/c m ( > ##4, b/-b> * > - h ^) Cgi" 5*^* *Mt 

5c^ic4'^ Ma ees r- h mitm^mm^^^n . ¥&fcnw.<7>&m * 9 ^ft 
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c <r> Jc 7 # IRI S * Rfr ib 5 /c<s6tc . >tn^^xj, SiK h ^ > ^ * 57 & 0^22 0 
g§ b 7 > • x* A 57 </> r- h &<tm* L . mz.lt 1 3 . 5 n m®J$^fliJ¥T^^ L 

3. 5 nmglt^IJlT-ffML, Vp p ^ 6 - 7 V t LfzM^. mmmmY-h Wcitm<r> 
MM It m ih X § § . > t 'J h^^yX^^it'jy-ftfbllil 3 . 5nmJ:I)li) s 
m <7) T & # aA * iff -14 f# ib ti & u 7 1^ a o = 
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HSlcfcv^T . MaiUKr- h ^fbd^M^^ Kit Loo. ^n7>yx?w^if^ 
• E^^ff * 7 c i: ^.^ii^^g^ll^i- § zUS^ttit^TfcS. 
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^¥tm\z frfrz^mfomuit. ^m^^u±\zr^^ nrz > ^ >; r- h ^fbn t > 
^ ') y- h mitm±.\zmfiK2 ntzmmm\znww:m?> x x ^^i^^^^ir- h ^ 

t) O M O S h 7 y y 7 ? ^ ^ > t n 7 >■ y 7 ? h , ilge4 £ iii#SHX±.[Cffyl&2 tlfc 

l^y- h ^fbn t _hie > t r- h i^fb^_h tifc * n > ^ ^ =5:§ifir 

- h * t % . _hie ^'J h 7 > y X ? t jt?IJ ICft^^ nfcMO Sl7>y7?^b!5:§I 

r- h wHtm t ±mmm\*\$&Y- h m<tm±.izru&2 iirz# >; x >; =1 > * -5^1210 s& 

o 



[ 0 0 2 1 ] 

MOS h 7>y (Pf t-^'iMOS h 7 > y x ? ) T-*^l^flfS:U*T-§5, 
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* tz. ±.m^mi^mm±-\zmmm^A LTit^ ntz # n > ^<b&s rs&ms t 

n > JB fc* <b mf& £ fife <fc *) . ±|B}^aS V- h co il^VlI IC _hie^r * ^ 2/ 9 

[ 0 0 2 5 ] 

[ 0 0 2 6 ] 

3 tl t <?> T* * ffl * ¥ W -5 3 § £ . 

[ 0 0 2 7 ] 

•b 2 ti t <t> t § #i * # if § c t § § „ 

[ 0 0 2 8 ] 

J±ffi/^fH. t - - XM=?<7>tym lz «k o Till ft 7^ if ST § £^giJi&tjt0E§^ffi 
^fcWJfc LTM^IJ leg i§g<* *lfc«SC*> t XfflMO S h 7 > ~y 7.9 t . *#EHJj£*jtfi£-f 

MOSF7>yX? Xli^- <^M^**_hieiK2I[Hli^ h 7 > is 7, 9 \z J; *) tiTv^§ 0 
[ 0 0 2 9 ] 

[ 0 0 3 0 ] 

4L®&fr<b<7>mmnB-&i£mL. ttms^izmcx tm&ti b -i >*<7>mft-%uw~tz>ti 
^<r>\£m®Wi^^^fenm^±®^^m^Tz^mwmm^¥i-f % c t &x> b & » *<r>ftm 

[^BH<^M*] 
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itm ±.\c.mi&2*L tz * ; y ') 3 > fc- <b 4- -s )l jR r- h % t . > t h ^ > x * 9 \z mn 

iz mm 3 *i feM o s h v > x ^ >b * -5 mn b °? >i> *9-&m*. tz^w^'bt itH't 

it * 'J x 'J n > <b & § Ml 33 0 g& r - h ^ t o M 0 S h 7 > x x 9 <b & £ ffl 33 0 h 

^ > ^ 7. 57 > t r- h &{tm<7>mm\$mm&\mr- b m\tm^mm * o t» < 

z tuc jc *> . ^tn^y^ ^ ^jA^Bf tc mi 33 tni s& ^ - h int l^uss 

Loo. 1/-^+ >v 7'M--y ^ii^jgz^f ic, > t h => y V X 9 co g.#f & $ ^ ^ 
=5r 7 c ii'T* § -5 o 
[ 0 0 3 2 ] 

^%B^<75^i|#^glC fcv^T » > t M h 7 > x* * 57 /W3IJR h7>yX?llPMOSh 
7 > x x 9 ( S 3A ^ m J± 6 ~ 7 V ) T- -5 ck 7 iz -f fi It . NMOSF7>yxn^*5 

> € n 7 y y X ? (f EAf )± 1 0 Vgg) & Z M a \Z It^X . S 3A ^ <7> [C I ^ 

* § m w y- b m s * < s a 3A * mi± ^Kt^cH'T-is. l . > 

^ ') b > zS *9 JkVMflh 7>yX?aPMOS h => > x A ^ \z m S $ tl -5 t T % 
< . Sh 7 > y x n LTNMOSh 7>yX?tffl^TUv\ 
[ 0 0 3 3 ] 

~f Z> Z h t> s X' % * 
[ 0 0 3 4 ] 

if. Mr- h itfbH^leJi^ic^fiK-ts :^'T§> 31iKr- h iHtJl. > ^ ^ h mit 

mikvmmr- b mitm-&%n?nm * <^xnx-M!&^ zm&\zit^xmmx.m*'js% < 
^tcit^T . 3iiRr- h m mm m^m^ co x-mn b => > x ^ <7)Wj±^rs]± $ 

[ 0 0 3 5 ] 

gpms _tic ds- ^ >• ^ *fe^fli * l t $ ti # 'j x 'j n > 6- «b * s t o 

t^-y bicti, nm y- b ur^ts t ib] d # ^ v n > • ig ^ h $ ti ^ ^ ^ 

T*>»). v^iir- h <?>±ffi&Ufflffllc df ^ ? Ifeii^iit^ tiT * =t 7 ic-tiUf x 
>^3S Ft^l^r^t^-y ?illT'l7 d t frXB Z>coX'. ') t- > x a > $f '|4 % l«I _h 

%Mnizit^xm&j:m^: / M%<-tzztfrx%%. 

[ 0 0 3 6 ] 

7 tc-ttitf. 9 <n±.&nmtmm®&r- b *8ii «- wie-?r^t « Jt^-icit^ 

[ 0 0 3 7 ] 

$ ^> tc . 31 H y— b itftM y- b ik urmnm tmc * ^ > jb ^ $ t 
^T-ifc^ j: 7 ic-ttitf . z n h coy- b ^gu «- coxnxmtfK-t z m^izit^xm^xn^ 

'M t£ < i" C t T- § -5 c 
[ 0 0 3 8 ] 

* . 31 iR r- h t± iH33 02§ Y- b 7k U X gp«ffi i: fa] c # 'J x n > -IB ^ «b 0^ $ ti 



[ 0 0 3 9 ] 

Sfc. 2 MW_h<7>i&J7E*Tlc «k £^9Jtc «k o T HJEE ffi 71 ^ # . t X^T^-tWBfk: «k 

f -S ^ > t -J -b >iJkum21M & h 7 > y x ? h , ^ ff^tt > ^ V -b ^K'H^filtc 

, t Sh7>yAHL( H^tfJ L®m^Mf&-? 5M0 Sh7>y*x ?Xti 

-e^MTj^MSUHJES N v > ^ X 9 IZ «k ►) *ITV>§ J: 7 tC Lfc<7)T\ H^&SjA^iff 

frX § £ . 3 <b tc . > t -b ^ ^Kfl^ftg^^^-t 3 3 t IZ «k »? . ^ SU ffic Srt IhI B& 

<jo aj ?^mj±^s^/^-t -5 c t t>*x § s o 

[ 0 0 4 0 ] 

081 i: + fc'ilffl § ftfc#9J»tfi[HlK*flt*.Tv> -5 =k 7 tc L fc<*>T. > t 

[ 0 0 4 1 ] 

<r>ftmms. t &mnmft4i®&fre><?>&mnm-&tt& l . itm^mizm cx mti k ^ -i 

0>W\ft-*MW~t Z> tzdb<7>it$mm* t o£«JBEIE£III8lfclB;*.fc#*$#^!BlciJV>T . # 
[ 0 0 4 2 ] 

in i an i iM^^tniT'i) •) . (A) a > t -b^^^fflm. cb) tiM330i?§h 

7>^x?<7>^pffiEK (C) <7>A — A'-feHT^RrffiEK (D) ti (B) ^B-B'filT 
<?>»fffl EI Ell ^flLT 3 <7>^Jte0!lfclftHfl-t § o 

[ 0 0 4 3 ] 

p mm i <^p/r^<7)^^ic n ^ x. >i 2 ^jf^£ tiTv^§ 0 p mm 1 natc^^^^t 

^-7 ^ _, u h SHfclg 3 4 5 0 - 7 0 0 nm, 3CTiJ 5 0 0 nm^iHT'ilt^ 

tiTv^„ 7 -f - ;u K mitm 3 tc H * ftfz&t&<n N ^ x n 2 1*1 tc P MffiK^ 5 , 7, 9** 
f^^tlTv^, P SUEKJg 5 t 7 ttffiPs^ t o Tff^fiK^ tl. PIltfl7 J:9ti^Ps$ 

[ 0 0 4 4 ] 

p m^mm s t 7 <om<offit&*&t*p **s 1 ni?^#yxti 10.0-15.0nm 

. ::x*iii3.5 nm^IlRr- h ^fbm l l WdiiTv^. liKr- h ^fbH l 

1 _h tc . p mmmm b jku 7 t-mmw.LT. mmt)*mz.\t 2 5 0-4 5 0 n m. ;:t- 

ti 3 5 0 nmcot; 'J ') ^ ymfr^ftzmnr- h 1 3 jb*0j£ S *IT v> £ . P^ffiK/i 5 
, 7 . Ifir- h ^fbfli l l &vaglRr- h l 3 itMH h > s> x 9 
[ 0 0 4 5 ] 

P 7t9 <^re<^>1i^*#t? P M 1 ^® tc . lg/?3b*#Ji. ti 6 . 0 - 1 0 . 0 n m 

. ;;x-!i7.5n m<?> > t -J r- h mitm 1 5 fix s . > t v r- h ifbl 

1 5 _htc. PIMi 7 RZ/ 9 t -mmWLX . IJI^fJxlJ2 5 0 - 4 5 0 nm, c z 
X It 3 5 0 n m<^> * x ') ^ > H ^ «b * -5 r- h 1 7 jb*ff2/£ ?*iTv^. P ^ffiKIl 



7,9. * * >) Y- h&ltmi 5 JkV&MV- h 1 7 tit * * *) h > V *9 •&mJ&-tZ>. 
MHh => > v X 57 & V > =E h 7 > y X ? [J > t 'J -bi^HfiK't'So 
[ 0 0 4 6 ] 

> * 'J -fe ^ i: lifit £ $Bts£<7> . 7 -f - ^ H BHbJg 3 lc H * ti ffit£<r> N ^ x ^ 2 ft tc P 
19,21 **J^^3tlTV^5. Pllil 19fc2 1limPB£4; oTffM^tlT 

p mmmm 19^21 <7>m<n &m 1 ±ic. 10.0-15.0 

niru 3 :?a 1 3 5 nm^MI£llHl!&V- h SHfcfli 2 3 )b*ff2/££ nTU4, /SSHsIS&r- 
H iHtfli 2 3 _Lt c . P 1 9 TkV 2 1 -MILT, mm^M^lt 2 5 0 -45 

Onm. :3TiJ 3 5 0 nm<7>* :> n > J£ <b £ -5 MEI 0S& r— h 2 5 tlT 
PiMl 19, 2 1 . M2![Hl^r- h Stfblji 2 3 ^^/Mlffl[Hll?&r- h 2 5 liM£! 
@E& h ^ > ^ 7. ni^tS. 
[ 0 0 4 7 ] 

13 2 ti. mi ^t&0J<7> > =E ') ^>v-&-? Y -J 7 *KHLfc:l&^-0J^-t[Hlg&ElT#>£ 

o 

ti^^I (7-F7^>WL^^]) ict^ti i 0, i 1 , • WljRy- h 1 3 ti^ii<7> 

•7 - h* a > w l i iznft® izmmz nx o* . Piitii5ii^i<7)v-X7^ 
>sl i iz-m^, & tc t$m $ ti x . 

i^ft ( tf 7 h 7 > B i t Tjft) ictvfc-h^ 0 i , 1 i , • <?>P^ffi;f(li 9 ti^ii<7> 
tr -v h v -i > B i t i tc m M 95 lc fi ifgg $ ti T o £ . 
i ti 0 X ti a T § o 
[ 0 0 4 8 ] 

< jA ^ Eff . ^J^li-b^OO^A^SS^tfiS^-. #jA^-t£-te^0 0tcfiM2*i£: , 7- 
K => -i > • W L 0 i: tf <y h => A > B i t 0 * pff S <^ - V p p tc ^ >f T X L . f&<7> "7 - K 
7 OWL i ^ UtitL<r> tf i 7 h 7 O B i t i if:, - X 7 O S L i U 0 V lc 7 X 
d ti tc «fc 0 . O^SIt-'-I 1 ZlOt'iy-litlt/hLTff^ftA 

2 tlT . #1A^ 2 *l § o 
[ 0 0 4 9 ] 

0 3 ti, mi mnm*mM^zrzdt><r>mMftft<n-m*Mw^zrzdt><r>xnwm®x?ah 

*) . B 1 <^A — A 'teH&VB-B 'teHlcjhtJft LTv>S. 01S^03tfSLT:^)l 
[ 0 0 5 0 ] 

(1) PSIxl icN^i^ 2^ffMLtt, PSf 1 ilcig^)L0C0S (local 0 x i d 
at ion of silicon) Sti^ -f - ;i, F SHtflU 3 (13 1 ^fl. ) ff^ L T Uli^fltfcfT 
&7o 7 -f KgtfLJS3 lc J; 9 ifi£ $ ti MttlMII ffl lc fj ^. if 6 - 1 6 nm^IJIf 

mtmitm 2 7 ^m^. l . ^^^^ H--^aA*ff*7 ((a) #i. > 0 

[ 0 0 5 1 ] 

( 2 ) MH h 7 > y X ? h 7 > ^ X 5^ ^f^^|fe1^Sv> . i i U 7 > 

^ 7x 9 <7)Ml&&i& tin gp^ toLyXF^?->2 9 * Wtfo-f 2> . ^x^<?->2 
9t-7X^cU^tn7>yX ?4M<7>ifittiHfcJ]I 2 7 ^aliRKlcf^S-t § ((B) 
#1. ) . 
[ 0 0 5 2 ] 

( 3 ) LyXhA-?->2 9flSLfc^ MiHtM tifeLT^ 'j h 9 > ^ X 5? 
^)N7i42 ^ IS led j? #J x ti 6 — 1 Onm^^^'i r— h mitm 1 5 tffMt^. 3 

^ t b . mn h 7 > ^ x 9 t mm\B\m h 7 > ^ x 57 $a&^mtmitm 2 7 ^ ti 1 
2-20 nmcofjijftc^* LTijRy- h mitm i i i: m si 0 g& r - h mitm 2 3 t tzZ> 

o ^ ^ & . fjxlf 2 5 0 - 4 5 0 nm^iHT** 'J y 'i n>i3 1 ( ( C ) # 

Mo ) . 



[ 0 0 5 3 ] 

( 4 ) tfmmmtuffijkvx. v * > mmiz & *> . # ^ =i >m 3 i . in h ? > >> 

x ^ ^ - ;u k mitm 3 Ji^Dfg^r- h iHfcfli 1 1 Xlc®JRr- h 1 3 L 

. > * 'j h 7 > ^ * ? ^i^<^ 7 1" — >i k ^fbm 3is>t')r-h s^fbd i 5 _h nm y 

- h i 7 ^0/^ l . mm\*i$& v => zs x 9 ^t&<n 7 4 — )), k mitm 3 x&v/gsiiEiE&r- 

N mitm 2 3 _hcmi2[[HlE§r- h 2 5 ^ff2>£i-£o *<7>&s * > & Av£ c «k ») . jgK r 

— h 1 3 s ftMr—h 1 7 JkummiBi^'r- h 2 5 %v ^ ^ ic LT#o>^aAtft4-3 
T P llti 5 , 7 , 9 > 19, 21 *mf&-fZ> ( 13 1 t»l ) . 

[ 0 0 5 4 ] 

13 4 tim 2 fUMJ^-t *) . (A) li > ^ 'J ■feJ^f fflSs (B) liM33[H]i2& h 

7>^x?<7>^pffil3. (C) <7>A — A'-fiHT^RrffiEK (D) It ( B ) ^B-B'fil? 

wMST^s. m i t is] c mfriz itm c w^-^n l . ^ft<b<7>g&^<7>t¥*H&i£Bjm^f i§ 

[ 0 0 5 5 ] 

c <^ n fife^j *>* in i % # as l t l & i mum ~% m * * a . 31 jr h 7>y*xni 
itt^iJRr- h iHLJH 3 3i) j ^'i r- h ^fbH 1 5 t m c mm. Mx.lt 6 - 1 0 n m 
. z zx-it7 . 5 n mtcffMc? tiTu s^T'^i) , iir r- h $HfcJ! 3 3 li > ^ «J r- h 

m\tm i 5 ^^tcff^i? *i 

[ 0 0 5 6 ] 

HI 5 lis I? 2 Hife0J*aai3Ii-<5 ^yx^Mat^vS^ — #iJ^mBH-t£ fc#><?>X*g»rffien?S> 
») . HI 2 <?> A- A 'i^LUJkXfB - B 'feglc>rtJ£ LTv** . 02&^03 t#MLT:^)| 

[ 0 0 5 7 ] 

( 1 ) 13 3 (A) ^#MLTli L fcXiBXH ( 1 ) i: TO C Xniz «k 9 . P 1 lc N 

1^2. gtftfli 3(04 *#aa. ) . mtmitm 2 1 l . * * * ^ h - 

7'v±A^ff 4 7 ( ( A) #M 0 ) 0 
[ 0 0 5 8 ] 

( 2 ) IH22l£lg& h 7 > x ? ^)ffMM«tSiK IlRF7>yX?S«Sif>tn7> 
^ 7. 57 tf> Jf2 j£ $t [c m □ t o L y A h a* ? - > 3 5 %^)St5 o ly7hA-?->2 
9 ^ v x 7 ic L T N ^ > ^ x 9 HSm^V > t h => > ^ x 9 ffit&cDHfU'&mitm 2 7t 
SiK^lc^i-t^ ((B) #Mo ) o 
[ 0 0 5 9 ] 

( 3 ) iy*7FH?->29 ^1^* tfz'tk. mmit^m^utxmn v => > ^* x ? $rjs£& 

V > t 'J N 7 > ^* X 9 m^<ry N ^1^2 ^ ffl tc m I? ft* 150 JL It 6 ~ 1 On m<7)j@]R r— h ^ 

ftm 33sy>fjy-h ^fbm 1 5 ^KifiK-tz* zcotg. mmiEim h => >^ x 
^ > n 3 i sr^ts ((C) #B9o ) o 

[ 0 0 6 0 ] 

( 4 ) 13 1 t#l LTll L XieX® ( 4 ) t n C Xn \z J= *) . #')y ')n>13 1^ 

^IIKr- h l 3, jfir- h l 7 ^^msilHli^r- h 2 5 ^ff^ t . $ <b iz a -fry v± A 
m\z j: »j p gy^m/i 5 , 7 . 9 . 19, 21 *Mr&~tz> ( 0 4 ) . 

[ 0 0 6 1 ] 

13 6 til? 3 ^fiS#J^^-t ElT-*> *) . (A) l± > t ^ >i JkU ^ ^ 9co^mm. (B 

) \tmm^\^ v ^ y : j ^ 9 (Dxmm . ( c ) ^a-a'^et^dtbei. (D) a (B) 

<7>B-B'figT<7>Df®0. (E) a (A) ^)C-C 'filT'^iiiT'*^. 131 fc IU C 
mfriz itmc W^-^tt L . ^ft^^>g|5^<^l¥ffl^mBHiiS-|&i--g»c 
[ 0 0 6 2 ] 

P Six 1 <50P/f^^^^lc N^ii2 fc*J^^$ ft. P SHx 1 ^ffllc 7 4 - )i K ^fbH 3 ib* 

®k h 7 > x ^^^ic p mmmm 5,7. my- h ifti 1 1 jkumn?- v 1 3 



to* h t£ Z> M9i h => > ; J X 9 to*ftf& £ tiX £ . 
1 7 It > t V h7>y'Xn ? ffM^tlTu5. 

meuhiss h 7 > ^ x ?^taucp iin i9, 2i. mm^m*- h g^toi 2 3 
a@Bsr- h 2 5 a mi 122 0 e& n ^ > x x ? to*mm$ nx^ 3 . 

[ 0 0 6 3 ] 

S . TSB«tt 3 7 <J0 ic . Jg J? to*#J i li 1 5 ~ 4 0 n m . ::T'U2 0 nm^)y ') ^ 

^seftjsi*^**^^ nfiii3 9 ( (a) -?<7>m^iiWi£) Jt>*^^s tiTv^*. * 
* ^ x ? mum 3 9 uchjr^- h 1 3 jkvmmMWt^- h 2 5 1 m c mm^^ o * >• 
^ > m& % % z ±.&nm 4 1 ^fM^tixi^. tsb««3 7 . ^^^^ nfeti3 9 

SI^- h 1 7 coflffilc & ^ * ^ *fe,f#)S 3 9 to*ff2j££ ftTU § 0 
[ 0 0 6 4 ] 

*) . S6^A-A'tI, B - B 'fil^VC - C 'teglcttJft LTv^ . 0 6^^13 7* 
[ 0 0 6 5 ] 

( 1 ) P **5c lie N O x. >i 2 ~&W^ L tz@t. P Sflx 1 ±.\zmn^ LOCO S v£ tc J; •) 7 
-^K$HL$I3 (EI6^#Mo ) ff£/£ LTM^frM&iT & 7 . 7 -f - ^ f* SHfcJg 3 ic «k ») 
n^tt^ftffilctfijx. t£ 1 0~2 0 nm^IHT'ltttiLI^ff^L, * * * ;u 

h - -/&A*fr * 7 o tttti*f[:JSS*Rfc£Lfc&. P l ifflio * r- h mitm 1 5 

^f^tL, P mm 1 _t Affile # M x M a >H£0J£ 2 5 0^4 5 0 nm^DlT'ffM 
L x % <r> # '1 x =i > fli * >i 9 - - > ■ 7 L T . > t 'i h 7 > x * 7 Jf2 j£4B$t <^ > ^ 'J r — 

h ^fbK i 5 _t\znmr- h i 7 ^^/^l. 7^/$ ^ ->i vmitms ± 

lcTgP*S3 7*Mt5 ( (A) II. ) o 
[ 0 0 6 6 ] 

( 2 ) iMfb^ii^m l x rmmm 3 7 &v#3gr- h i i commizmz.it i5-40n 
mcDiy ') ^ >wHtmfr% 4Ht^y 9 mmm 3 9 ^^^ts, t § . ii^R n ^ > ^ 

7. y t jH3fllHl8& N 9 > x X ^ «i^<^ it'J r- h ^fbd 1 5 b*m*. It 1 2-50nm 

commies lxmhy- hmitm 1 1 tmm^m'r- vm\tm2 3us c (B) #m 

o ) o 

[ 0 0 6 7 ] 

( 3 ) P mm 1 lz. I£lf2 5 0 ^4 5 Onm^lJlT'^'ly ')3>I3 U ff^/^ 

t« ( ( C ) f»i ) o 

[ 0 0 6 8 ] 

( 4 ) fiifSxRi^vx -v > r^»r tc «fc o . # ^ n > • JK 3 1 & h . MH r- h ^ 
fbfll 1 1 _htc^^r- h l 3 L . MSI 0m r- h BHfcJg 2 3 _h tc Mffl r- h 2 

5L. T^mti 3 7 ±^^r ^ ><>> 9 &mm 3 9 _hlc 4 1 ^ff^i" S . 4 

aAtt =k 0 . IjRy- h 13, >^air- h 1 7 &OfJlE][Hlg§r- h 2 5 * ^ x ^ ic 
LT* a>60v±A£ff *oTPI«li 5 , 7, 9, 19, 2 (06#M. 
) . 

[ 0 0 6 9 ] 

13 8 ttS 4 fUMJ^^i" •) . (A) 'J4:^^V^t^ - y ?^)fEI, (B 

) liiaHS&l 7>y X9^fi0, (C) ^A-A'tif?<?)Sflfi0, (D) li (B) 
<7>B — B'-fegT^RrffiEK (E) ti (A) <^C-C'-a^T<?>»fffll3T3r>S. 0 1& W0 
6 t la] c gpy>ic aim c L . ^ ti^^g^<7)|¥ffl^mHHi±f B§i-^»o 

[ 0 0 7 0 ] 

c <^^m#ij^m 6 ttMLxiBfl l ti 3 mmm*m%z&it. mn h ^ > ^ ^ ^ 
^t^iiRr- h ^fbm 3 3 to* > ^ r- h mmm i 5 tmc mm. m*. it 6 - 1 o n m 



. Z ZXlt 7 . 5 nmlc ff;/£ 2 tl T *r •? . MJR r- h 1 3 <^ffl tc ^ ^ i/ 9 f&lifll 3 9 
^ffM^tiTv^*?*^. IJRy- h HfLIK 33ft>t'Jr-h SfcffcJg 1 5 i: |eWc0 
/j^tl/ct^T^-So 
[ 0 0 7 1 ] 

in 9 a. 14 mMJ^MaH-t /ca6^Mjg^>s^-#j^mB^i-^ rztb^xmmmmx & 

*) . m 8 <r> A- A' ilB. B - B 'fil^VC - C 'l3glcWJ£ LTV^ . 
[ 0 0 7 2 ] 

( 1 ) P 1C N ^ 3i ^ 2 fcj^jfc L felt. P S« 1 JVJcii^ LOCO S'^iz & *) y 1 
-'iF&itmz (0 8^#»i ) MLT*T^8t^T &7 . 7 ^ - ;u K iHLfli 3 iz «k "9 
0D^3 tifc«tt«fiS^ffllc*iJ^tt 1 0-2 0 nm<^J!J¥T*t»ttSHfc)gl^ff^L. 

h - ^aAfcf? * 7 . mimitm*mi;Lrzik. p 1 it sic > * v- h mitmi 5 

^Dfjg^r- h S^fLIK 33i:>5r£^Mn > @f ffcH * fl^i" § . P Sflx 1 _t Affile * x 
^ >m^ Mx.lt 2 5 0 — 4 5 On m <?> Jg J¥ T 0 fifc L . % co # M ^ ') 3 > Jg % ^ 7 - - > r 
L t s > t h 7 > -J x ? 0jsft4Rifc<?> > t m r- h iHtJg 1 5 ±k:#3gr- h l 7 fcj^jsfc 

l . iiiK h 7 > ^ 7. ^ 0^«jss<7>3iiKr- h mitm 3 3 _lic3Urv- h 1 3 -zmfc l . * 
* ^ ^ff^^^<^7 i -ji \*m<tms tizrmmms 1 ((a) #m. ) . 

[ 0 0 7 3 ] 

( 2 ) t&i&ft^ii^jfe l t r^ts 3 7 . mny- h 1 3 Runm^- n 1 7 <^^bic#ij 

£.1*1 5—4 On m<^ x M 3 > &ffcJg^ b^§^rt A'y 9 iii 3 9 ^ff^i" § . 3 CO i: 
§ x ^22 0E& H ^ > ; y x 9 ffii&co x V =i > B& f b Jg $1 £ \* 1 2 — 5 0 n m <?"> jg I? [c fi£ 4% L 

-ciaaiHiB&r- h a^fbui 2 3^4s ( ( b ) #*a. ) . 

[ 0 0 7 4 ] 

( 3 ) P mm. 1 -L^ffl lc. I x If 2 5 0 ~ 4 5 0 n m I JI T* * 'I y 'J n > || 3 1 ^ 
t5 ( ( C ) #1. ) . 
[ 0 0 7 5 ] 

( 4 ) 3rH®!/iRf$ftr Jkv=- v * > rf$^f \z & *) . # ') ; y ') u > m 3 1 ^ «b . da 0g& r- 
h Wtitm 2 3 _hlcM21lHl^r- h 25 ^Witik L . T^tS 3 7 ±<?>* * ? 3 9 

h i 7 jkvmmMmY- h 2 5 ^ ^ x ? t lt t*n ><^a xttf * 0 t p iim 5 , 7 

, 9 , 19, 21 %f^t« ( 0 8 II. ) o 
[ 0 0 7 6 ] 

_L!e<7>#lJMJT« tt . ^I3ZIIhI8S H y y i? 9 t LTPMOS h 7>y xH^LTuSi) 1 
. * lEBfl i± d tl \z m"& 5 tl -5 t ^ T- U * < . ^a@SSh7>yXnLTNMOSF7> 

[ 0 0 7 7 ] 

0 1 0 \z m 21 0 & h 9 > ^* x 9 fc LTNMOS h 7>yX?SyPMOS h => > ^ x 9 
<7>M^J^ fit ^ fc- i: L T ^ m 5 mum * ^i" o Hli:[B]cg^tctt[B]e^^f4L. 

[ 0 0 7 8 ] 

P S*S 1 <^P/rS^^^lc NOii^hPOiil 3 ^ff>/£ 5 ti. P SHx 1 ^® \z y i - 

SiK H 7 > ■ x 7. ^4i^ic p Iffiti 5,7. SJRr- h ^fbH 1 1 Jkvmn?- h 1 3 
h * S HiR h 7 > ^ x i? $ tl X -5. . 

> t h => is v x 9 t&mz p M^KJl 7 , 9. > t r- h i^fbH l 5 Jkvftm. ?— v 

1 7U>t U7>yX? $ tl X Z> o 

PMOS1 7>yX ? ffl<^jl£]0g§ h 7 > x 9 sialic P m&Wtm 19, 21. 

h mitm 2 3 ^^^ainig&r- 125 i$mm\E}m h x 9 frmfcztix^z. 

[ 0 0 7 9 ] 



-7 i - >v k$hlh3 \zn znrzffit&^p ^1^3 rttNisti 45,47 i>*mi&2 

tlTV^. Ni«iB4 5 k 4 7 liMPIfc <fc oTffM^tlTv^ § 0 

NUSi 45H7 <^>ra^ia^^#t?P ^i^43 ±\z . Jg J¥ ft* 00 £ 1 0 - 5 0 n 
rru Z ZXli 1 3 . 5 n mco mUlMWt Y - h iHtJS 4 9 frWtJ&Z *ITV^5. MSllHlS&r- 
MSHbJ£4 9 _hic. NMftfI4 5 7 t-MSLT, J&J¥fc*0J£«:2 5 0 -45 

0 n m . ::T1J 3 5 0 n m<7> # V >- M =i > fli ^ <b * S MEl 1-5 0 >b*ff2/£ $ tlT 

v^S. 4 5 , 4 7sM2IlHl^r-h iHfcJg 4 9 & r- h 5 OliNM 

OS^'bSrSfflSllHlK&h 7>^x^^1f^-t-5o 

^CPSIl tcPMOS h 7 > x* x 7 tNMOS h ^ > >? x 5? % ffi*. tzffim. It . m-M<r> 
CMOS (Complimentary MOS) 7'd -t J: o TJfMtl) c: b X* B Z> ° 
[ 0 0 8 0 ] 

in i i \*ftwmvi® & t fenm&&m&*m zrz-m&m&^m&m-z *> z o 
o mmi±¥t±\^m 4 9 a. a: aft mass 1 frmmz Afim=f (Vbat) 53. litii 

(Vref) 5 5 . 43 gg 5 7 . tfi 77 H 7 ^'tl^tS P f tl'iIMOS 

N 9 > ^ X ? (Hf> PMOSi: l&IC-t £ ) 5 9 . ?>gij}&l/i 6 1 , 6 3 JkV ft 7Uim5T ( V 
out) 6 5 tliTuJ. 
[ 0 0 8 1 ] 

^SUfi?/i6 3 tiR 0 [c £ *) tf§/$2 ti§„ ^fiJ&J/C 6 1 li. (ft HI tc?f^2 ftfclt^fiR 

fftii^fflSfs*TR i . R2, • r i - i , Ritfiixi^. &$n,mmmmmin.m=f-R 

1, R2, • R i - 1 , R i tcltftLTt^-XfflMOS h 7>y 1 , S W 2 . 

• s w i - i , s w i frumizmmz nx\-> z , 

[ 0 0 8 2 ] 

t--XfflMOSh7>y'x?SWl, S W 2 , • SWi-1, SWi^)t>U7*fl| 
9#;c£f::a6<7>a5ctilL[Ejir%6 6 ^O^lf f&tt > t -b^ 6 7 <b *IT v> S . ircft L@ 

?&6 6<7)aj^liMftt^ha-Xrl!MOSh7>yX?SWl , S W 2 , • SWi-1 , 
SW i coY- h teffM2 *iTv^£„ i t ') t 6 7 \zitM%C<?) * t -b >i tj*mw. 

$ ti X is *) x ta-XfflMOSF7>y*x?SWl, SW2, - SWi-1, SWitt 
> Xli *7 i-£lit tlT 04. ggffl L 0g§ 6 6 > t 'i -h >u 6 7 <7>fB1S 

tltcttCTt ^-XfflMOS h 7>y x?SW 1 , S W 2 , -SWi-1, SWi 

[ 0 0 8 3 ] 

mmi±¥t^.\Bim 4 9 ^vIKitiliSgg 5 7 T«li. tiiTU^T^P MO S 5 9 <?>r- h mmizB 
ti. ixfs Atllf lcS¥t)±%4@^ 5 5 ^bS^tffVrel^EP^D $ *u #Jx3£A 
t/^Tlc tll^mff V out^SI/t 6 1 k 6 3 T'y>S0 L ^ JEE fc» EP fln 3 tlx 6 1, 63^) 
^giJ«JEE*»SmSJBEV reflet L < & £ «fc 7 ic frjffl] $ ft -5 . 
[ 0 0 8 4 ] 

0 1 2 l±^9JSta0BSfc«fftftai0K*<i^fc-|lte<W*^^0KI2lT*S. milk 

mj±t&ft 0£§ 7 3 tc fev^T . PJ^-T ^ § JST^«JBE ( ATjmffi V sens) *>* A7U 2 ft S A 
t/^3T6 8 tmt&m&comiz. 1 - 6 3 &VlE|§Kihffl»}/Ljfe^ RHfc*iftflllc 

ff^£ ftTv^ £ 8 y>SiJiftfit 6 1,63 <7>ti/£ti 05 k IB] D T* £ o 
[ 0 0 8 5 ] 

ntn.mmmmmamj-R i , R2, -Ri-i, r i ic^-j^lt t xmmo s h ^ 

>y X?SW 1 , SW2, - SWi-1, SWi tcjf^^ tlT £ c ta - XfflM 

OSl7>yX?SWl , SW2, - SWi-1, SWitci5ctHL0g&6 6 $ tlT 

v^£ 0 mtHL^m 6 6 lc^FfflE'14 > t -fe ^ 6 7 3b*}ffec^ tlTv^S. 
[ 0 0 8 6 ] 

m? r Htc^^u \z n ^ ^ y * >im<r>$tmffi±.m ^-xmmosi ^ > ^ x ? swh^i 



ftT -5 o lElKKihffl t ^ - XfflM 0 S h 7 > ■ x* * 57 S WH^ v- h tiiff Si#*§gs 5 
[ 0 0 8 7 ] 

?s?jtif iieu 5 7 ^ix^At/^^ ii5>sij©j/L 6 1 ^6 3 <t> m ^mm^iz mm £ ftT v>5 . 

vlfStlStlS 5 7 <^#Jx$sA/«f lc*mitJ±IE£[HJE& 5 5 fc*JtM<?ft. S¥t)IV reffc* 
EPfln £ tt£ o vfC gig till 5 7 <7>tt7j li >f > ^- 9 6 9 &Viii*jSl8^ ( D T out) 7 1 % 
LT^g&lcftTi^ tlS. 
[ 0 0 8 8 ] 

* *) . At>i&=? 6 zfrhAti $nzmfe-f^%m^<omj±frm < . frm&tn. 6 1 t 

tic 6 3 RH tc «fc 0 ^gij £ ft fcfff ^Sftff V r e f iHIv^ 

§ ttvirsif "tin 5 7 <?>ai^3t)*i%iim o -&mn l , ^^m,tnt * ? 6 9 ^ & *j jx$k£ 

ftiftllfft 1 k: 3 ftT iiJTjJttlT 7 1 *^tH^]$ti5, c<7)t#iISifi|gil5 7 <t>/x& A^iffi 
flc At/ $ ft s 5>§omj± it . 

{ (RO) + (RH)}/{ (Rl) + + (Ri-1) + (Ri) + (RO) + (RH) • • • - sens) 

T£> 2> o 

[ 0 0 8 9 ] 

iy^i-^§^^mj±W3=TLT§T^§iJ^jt 6 1 i:^SiJSJ/L6 3 & V Bfrib ffl © fa 
if RH6 3 ic J: *) ftm $ ft fc*JEE V refWTlc £ S i: }U g i# *S gg 5 7 <?> ft 7j 
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